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Dispensing ApT>aratU5 


The invention relates to apparatus fot dispeniping 
liquids. More particularly, the invention relates to 
5 rjpparatus Tor dispensing metered doses of medicaments. 


It is known rrom the Applicant's earlier 
Tnternationcil application PCT/GB93/02194 to provide 
dispensing apparatus to deliver a metered dose of 

10 liquid from a reservoir. The apparatus! described in 

i:his application relies, in one embodiment < on one-v;ay 
valves used in combination with a piston to deliver 
metered volumes of fluid. However, if an adequcite 
seal iy not created by the valve between the piston 

15 end the reservoir, fluid may be forced back into the 
reservoir when the piston is actuated. Thus, the 
metered dose dispensed may not be accurate. 


There remains a need to provide apparcitus for 
20 accurately dispensing metered doi>es of medico/ncnc - 
The prej:ie.r>t inveni:ioa in preferred ciribodiments 
attempts to address tnis need* 


Viewed from a first s^pect the present invention 
25 provides a dispensing apparatus comprising a housing 
and a metering tube, said motoring tube having rjn 
opening to the interior thereof/ and said housing 
havirjg a chairJ^er therein for storing rtiedicamcnt; 
said metering tube being extendrible v.o a 
30 dispensing position, <^nd retract^ible to a filling 
pofiition; 

wherein said opening is in coiTJi\ur»iodtion with 
said chamber when said metering tube is in 5i-3id 
filling position* 


The retraction of the metering tube into thfi 
chamber friO-i litates the measur<*m%>nt of a metered dose 
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cf medicament Lo a high d^qre^? of <j(.:i;urocy - The 
extension of the metering tube, f.ca tho di aper!S.in<;? 
pojsjlion feciiiwating Qccurwtc dispen.«:ing of the 
metered dose. 

After dispensing the medicii^ment, the metering 
t.Lsbe may be retracted. Advantageously the surface 
tension in the dispensed medicament may draw any 
medicanient from the tip of tho metering tube go that 

10 only a small residue remains. Thus, rf?tracting the 
metering tube after dispensing the ttiedicament may 
still further improve the accuracy of tho dispensing 
apparatus. The retr^jction of the metering tu'be into 
the housing also reduces the possibiiif.y of it being 

IS damaged, or contamination occurring, when th^ 
dispensing apparatus is not in use. 

The dispensing apparatus preferably comprises g 
piston for drav/inq medicament from the chamber into 

20 the metering tube when the tube is in the tilling 

position and preferably also to expel med! cairient from 
the dispensing apparatus when the tube isi in the 
dispensing position. The med-irw-ament is preferably 
drawn into the indexing tube and expelled throunh f.he 

25 same opening. 

The pii5ton may be mounted remotfily frojr; tho 
indexing tube and connected, for example, by d 
flexible tube to acc:om.modate the movemcr}t of the 
30 indexing tube. Preterably, however, the piston is 
moveable with the metering tube to simplity 
construction. Most preferably, th«=i piston i.-: pL-Gvid(=id 
inside said m.etering tube. 

35 Although the iongth of the piston (Stroke may be 

varied to allow different volumes ct medicament to be 
drawn into the metering tube, the stroke length is 
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preferably f.ixc!d 50 that a predate. rmincd voluTne of 
medicament is drawn into t-he tube from the chamber 
each tirnG the apparatus ic used. 

5 In arrangements where the piston is moveable with 

the indexing tube, ah least one member is preferably 
provided on the Tueteting tube to limit thcii 
displacement of the piston in Qt lcai>t one direction, 

10 The diyplacement of the indexing tube relative to 

the housing is preferably limited, for example by at . 
least one stop provided on the bousing and/or the 
indexing tube, to reduce the likelihood of the 
indexing tube being damaged in use. T^.e at least one 

15 step is preferably cj collar provided on che indexing 
tube. 

Tho dispensing apparatus as described herein may 
be used as part of a hand-held inhaler tor oral 
20 delivery of medloanient , When used in inhalers the 

sppcircitus preferably further comprihjei:; apparatus for 
deliveri/ig the dispensed medicament as an atomised 
mist - 

25 Viewed from a further aspect the present 

invention provides a method of operating dispensing 
appareitus comprising a housing and a metering tube, 
the housing having a chamber and medicament being 
.provided in said chamber/ wherein the Tr.ethod comprises 

30 the steps of: 

(e) retracting said metering tube to r?. filling 
position; 

(b) drawing medicamont into said metering tube frci^i 
said chajtit:>er; 

■35 (c) extending said metering tub^ to a dispensing 
position; and 

(d) expelling medic^imenL from said metering tube. 
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7he apparatus preferably further compriooc a 
piston* The movement of the piston in a first 
direction preferably draws mGdicamer.l into the 
metering tube in accordance with step (b) o.t the 
method, and movf;,mcnt of the piston in a second 
directior. preferably expels rr.edicairrent fron the 
metering tube in accordance with step (d) of the 
method. 

The piston and the metering tube are preferably 
moveable together during steps (o) dnd (c) of the 
method. 

The dlspensiruj ripp^jratu.s mc3y be provided in i\ 
hcind-held inhaler for cral dclivory of niGdic^rrtent - 
When used in an inhaler, the medicaznont is proterdbiy 
dispensed from the (metering tube to an atomising 
apparatus and the raethod further coniprisGs the stfip(s} 
of atocnisincj c.he medicdment cind delivorincr it an 
atomised mi$t. 

Preferably the metering tube is retracted hRrorfj 
the medicament is atomised as the surface tf?ni?ion in 
the dispensed liquid draws substantially cjII of the 
liquid off the tip of the indexing tube, leaving only 
a sm^^ll residue. 

A preferred embodiment of the present inveritioi^ 
will now be described^ by way ol* example only, with 
reference to th^s accompanying drciwing^; :in which: 

Fig, X shov;s the dispenser in a storage po.^ii.Llon; 

Fig, 2 shov;s the dispenser in a charged po.'sition; 

Fig. 3 show*; the dispenser in an e5^tend9d 

positions- 
Fig. <! shows the dispenser in a discharged 

posi tion; 
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Fig. S shows an exploded view of tlie piston and 
indexlnq tube assembly; 

Fi<3. 6 ^hows exploded vifiw of trie lr«dcxing 
tube end cap assembly; 
.S Fig. 7 shows an exploded vi<^w of Lh<=f indexing 

tube and retaining cap assembly; 

Fig. 8 shows a partial cross-section of the 
houiiintj assembly; and 

Fig, 9 shows a partial cross-section of the 
10 dispenser ready for filling. 

A dispenser 1 in accordance with the present 
invention is shown in Fig»l, The disponser 1 has a 
housinv3 3 hciv^ng a chambGr 4 delinf^d t.htirein by a 
15 seftliny member 5. An 0-ring is provided around the 

sealing meraber to seal the chairihsr. A medicament (not 
shov/n) to be dispensed is stored in the chamber, A 
x<5taining cap 6 is provid«id on the upper end of the 
housing to rt^tain the sealing zne^ribcsr in position, 

20 

A metering t.ube^ 7 Is slidably mounted in tha 
housing 3, An end piece 11 i3 provided in the 
metering tube 7 to seal the distal end thereof- An 
opening 17 is provided in the side wall of the distal 

25 end of the metering tube 7 to provide access to the 

•lnt<{^rjor thereof* The metering tube extends through a 
first opening 3,3 in the housing and a second opening 
15 in the sealing member 5. o-rlngs are provided at 
each of the first and second openings to seal the 

30 charaber 4 . 

A piston 9 ii> s-lidably located in tht^ rneteriiu'j 
tube 7 and an 0-ring 19 is provided at the distfll end 
thereof to create a seal. A handle 1^1 is provided at 
35 the proxim^il end of the piston to enable -a u.ser to 
displace the piston relative to the metering tube. 
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An end cap 25 comprising upper and ir^wer members 
26; 28 is mounted on the proximal end of the metering 
tube. A cavity is defined iu the ©nd cap between the 
upper ^nd lower membQrs 26, 28 to rfeceivi^ uhe handle 
21 of the piston 9. 

A projection ?.3 provided at the base of tht^r 
handle 21 in i::=ie limits the length of the pi£?t:on 
stroke by abutting the upper* and lower end cop Tnembers 
26, 28 whc=fn the piston is displaced. Similarly, a 
collar 27 integrally formed in the sidewall of the 
indexing tube 7 abuts the retaining cap 6 and the 
sealing memb<^r 5 to limit the dispiaccnicnt of tht> tube 
relative to the housing 3. 

The dispens«i5r lis typically used in a hand held 
inhaler for oral inhalation of medicament. To deliver 
the medicament in an atomised mist for inhalation, the 
dispenser 1 dispenses the medicament onto an atomising 
apparatus 29. An atOTaisation apparatus suitable for 
use w.ith the present invention is disclosed in the 
Applicant's earlier UK Patent No. 2240494. 

The «tojniiJing cipparatus 29 comprises a pexforatiBd 
member 31 which is vibrated by an Glcctro-acousl-i c 
transducer (not shown) to produce the ritomiscd mist. 
A trough 33 is provided above the perforated member 31 
to recc^ive the medicament dispensed from the dispenser 
1. 

The operation of the dispenser i in acco:rdftncc 
with the present invention will now be described with 
reference to Pigs. 1 to 4 . The disp<2:nser 1 is stored 
with the metering tube 7 retracted into the hoojsing 
ready for filling of the metering tube. In this 
pofsitjcn the opening 3.7 is in fluid com.rnunjcatian with 
the medicament in the chamber 4 and t'nift 
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advantageously ensures u)i«L thfj op€Hi.tn<j snci th?? 
interior of the. rr.etcrinq tube do not c'.ry out. 

Wliftn the dispenser 1 ifs j n the stor^ige position, 
5 the piiJttin 9 is preferably displacGd downwcfrd.ly to 
minimise the volijme of mcdiczin^ont etcrcd inside the 
metering tube 7 to facilitate thorough ini:<i ng of. the 
medicaroisnt prior to dispensing* 

Prior to charging the metering tube, ths 
dispenser 1 i.^ shaken to disperse any particulates in 
the medicament in the case that the medicament 
stored in the forra of a suspension. Medicament in tim 
form of a solution doe$ r.ot require agitation prior to 

15 charging, with the dispenser in the upright position, 
as shown in Fig. 1, the plunger 9 is .'noved upwardly, 
relative to the metering tube ?. The displacejuent of 
the piston relative to ths metering tube effectively 
creates a metering chamber into which a metered dose 

20 35 of medicament is drawn via the opening 17. 

The upward displacement of the piston 9 is 
limited by the projection 23 which abubs the upper 
poJTtion 26 of the end cap 25. The J^ngth of the 

^5 piston stroke determines the volume of modicament 

drawn into the metering tube; thus, rhe metered dose 
35 may be Vciricd by changing the piston stroke. The 
piston fittoke may be changed, for example, by 
ini:>c?.rting spacer rings or shims 37 between the upper 

10 and lower portions 26, 28 of the end cap 25, as <ihov;n 
in Fig. 6. Preferably the length of the piston 
stroke, and thus the volume o^: tiitis metered dose, is 
fixed when the dispenser 1 is manufactured. 

^ The next otagc in the operation of the di;3pen^»er 

1 in to dii^place the metering tube 7 and the piston 9 
downwisrdly togethr^r, i.e. with subfltantially no 
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relative movement therebetween. This act.ion extends 
f.he dKslial end of the metering t:ub<f? 7 cut of t'ne 
housing 3 to the dispensing position. In the 
dispensing position the optming VI is aXco displaced 
S out of the housing* 

Ked j ca;np.nt in dispensed from the dit=:pt^nser 1 by 
displacing the plunger 9 downwardly to expel the 
raetexed dose 35 trom the interior of the indexing tube 
10 7 through the opening 17. The indexed dose is 

collected in the trough 33 of: the atomising apparatus 
29 ready for delivery as an atomised mist. At the end 
oZ tho. piston stroke, the tip of Ihe piston 9 is 
pjrefer^ibly immersed in the dispensed metecwd dose. 

Prior to operation of the atomising apparatus 29, 
the metering tube 7 is preferably withdrawn and 
returned to the original storage/f illing position. As 
the metering tub© ift withdrawn, the surface tension in 

20 the dispensed metered dose? ib draws c:Hiy fluid 

remaining on the tip of the end member 11 into the 
trough 33. Thus, only a small re.-jidufs of medicament 
nay remain on the tip ot; the metering tube- The 
atomising apparatus 29 may then be operated in 

25 accordance with known practise. 

The con.slruction of the dispenser 1 will now bo 
described with reference to Figs. 5/ 6 and 7* The 
0-ring 19 is located on the distal end of the piston 9 

30 prior to intu^rtion of the piston into the indexing 

tube 7, as shown in Fig. 5. The upper portion 2G of 
the ftnd cap 25 is then screwed onto the lower portion 
28 such that a portion of the handle 21, including the 
projection 23r is located in the cavity defined in the 

35 end cap. As shown in Elg. 6, one or more shims 37 may 
foe inserted bet:wf?en the upper and lower portions of 
the end cap merrJi^er to vary the stroke o.f the piiiton 9, 
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if required. 

The .Indexing tube 7 and piston 9 aro then 
inserted through the rer.ain.ing cap 6. Ar. showr- in 
Vig.l, a key-holG slot 39 is provided ir. the, retaining 
ccip to facilitate introduction of t'n^^ col.lrir 21, In 
use, the collar abuts the retaining cap around the 
narrower central slot portion of the key-hole 5?lot to 
limit the displacement of the indexing tubus. 

The indexing tube 7 is then inserted through the 
opening IS in the se.:jling inember 5 and the opening 13 
in the distal end of thf?. housing 3, as shewn in Fig. 
8, The ret?iining cap 6 is then screwed into position 
on the housing 5 to secure the assembly. 

The method of filling the chamber 4 with 
medicament or other fluid will now be described with 
reference to Fig, 9. The dispenser 1 is inverted r.o 
that the opening 13 in the distal end the housing 3 
is £t the top. The retaining cap 6 then unscrewod 
and the collar 27 moved to the other Dide of the 
re-taininq cap. The retaining Criin :is then screwed bcick 
into the housing 3 with the metering tube 7 retained 
in poi^itiion in the sealing member 5, but retracted 
^iuff iciently to leave the opening 13 in the distal end 
of the housing 3 unobstructed, 

A syringe with s needle ol; ^approximately 1 mra 
diameter is then inserted through the openinq H into 
the housing 3 and the required <iiruount ot fluid 
injected through the opening into the chcimber A, 

The volume injected into the chamber 4 should 
leave at least 15% of the internal volume ol: the 
chamber unfilled in order to facilitate agitation of 
the fluid by shaking to disperse ,«3olid partlclss. Thf> 
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charge volume of the chr:imber 4 may be, for exctmpie, 
5-1 JTti. 

After the liquid has been injected ini.o the 
5 chambeir A, the retaining cap 6 is ayain unscrewed and 
the collar 27 of the metering tube 1 moved through Lhe 
key holc-Dlot 37 to the inside of the retaining cap. 
The retaining cap is then screwed back into position. 

10 Although the dispenser 1 in accordance v;ith the 

present invention has been described for use xn 
conjunction with atomising apparatus 29, the sklLled 
person .will appreciate that the dispenser may oqv}r=»lly 
be used for other applications where the accurate 

15 dispensing of a metered dose of medicament; is 

required. Indeed, the skilled person will sppreciaLe 
that the dispenser may be used in any application 
required dispensing of a fluid and is net limited to 
dispensing of medicaments. 


20 
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1. A dispensing apparatus compri s.i riij <i housincj and <i 
ftsetering tube, said metering tube having .^n opening to 
f> the interior thereof and said housing having a chaniber 
therein for storing medicament; 

said metering tube b^ing extiind-^ble to a 
dispensing position, and retractable to a filling 
position; 

wherein said opening is in communication with 
said chamber when said metering tube is in ..said 
fi.Uing position. 


10 


15 


2. Dispensing apparatus -as claimed in f:.lrtim l 
further comprising a piston for drawing medicament 
into said metering tube and expelling medicajiient from 
said metering tube. 

3. Dispensing apparaLu.^ as claimed in claim 2 
20 wherein the length of the piston stroke is fixed. 

4. Dispensing apparatus as claimed in c.la.'im 2 or 3 
wherein at least one me;nber is provided on said 
metering tube to limit the displact-ment of the piston 

25 in at least one direction. 

5. Dispensing appiiratus aa clcdrned in i-iny one of 
claims 2 to -1 wherein the piston it- provided inside 
said metering tube. 

30 

6. Dispensing apparatus as claimed in any one of 
claims 2 to 5 wherein said piston moveoble with 
said metering tube. 

■35 7. Dispensing apparatus as claimed in any preceding 
claim w.herein at .least one stop is provid-d to limit' 
the displacement of the metering tube. 
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Q, Dispensing apparatus as claimed in rfny one of the 
preceding claims wherein the dispenoinq apparatus i..^? 
provided in a hand-held inhaler tor cra.l delivery of 
medicament. 

5 

0. Disponsinq apparatus claimed in any one of the 
preceding claims further comprising apparatus for 
delivering the dispensed medicament as an atomized 
mist . 

10 

10. A method of operating dispensing apparatus 
comprising a housing and a metering tube, the housing 
having a chamber and medicament being provided in said 
chan\ber, wherein the mc^lhod comprises the stef;s oL: 

15 (a) retracting caid metering tube to a filling 
position; 

(b) drawing medicament into said metering tube from 
said chamber; 

(c) extending said met<sring tube to a dispensing 
20 peri it ion; and 

(d) expelling medicament from said metcriruj ti:be. 

11. A method b.^ claimed in claim 10 wherein said 
apparcitu.-^ further compriaer3 e piston, wherein mov<*ment 

25 of the piston in a first direction draws medicfiment 
. into the metering tube in aocord<ance with step (b) , 
and movement of the piston in a second direction 
expels; medicament I'rom thtii metering tube in accordance 
with step (d) . 

30 

12. A method as claimed in claim 11 wherein th<if5 
piston and the metering tube are moved together during 
steps la) and (c) . 

35 13* A method as claimed in eny one of claims 10 to 12 
wherein the medicament is dispensed from the r'.et.ering 
tube to an atomising apparatus and the method further 
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comprises the .step{s) of atorr.iaiiig the rn^dicarRent arid 
delivering it d« f^n atoinised nuaL. 


i^l. A meLhod as cloimo-d in claim 13 whereiri the 
nietex'-ing tube is retracted b^foro the medicament is 
atomised. 


15. A method as claimed in any one of claim.'? ij to lA 
wherein the dispensing cspparatus is provjdod in u 

10 hand-held inhaler for oral delivery of modicarncnt. 

16. Diiispensing apparatus substantially as dci>cribcd 
herein with references to thft attached Fiai^re.?. 


IS 


17 ♦ A method of using dispensing apparatus 
substantially aft deiscribed herein with reference to 
the attached Figures. 
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preliroinary examination on matter which has not been searched This is 
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